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HIGH-PRESSURE PLUNGER PUMP WITH
COAXIAL PRESSURE AND SUCTION VALVES

BACKGROUND OF THE INVENTION

The present invention relates to pumps in general,
and more particularly to a high-pressure plunger pump.

There are already known various constructions of
plunger pumps, among them such in which a pressure
valve and a suction valve are coaxially arranged in a
pump housing which includes a main body and a pump
head secured to one end of the main body, a plunger
extends into the interior of the pump housing, and a
sleeve 1s floatingly supported on the plunger and has
one end portion which is closer to the pump head than
the other and converges toward the pump head, and in
which the suction valve is constructed as a plate valve
including a spring-loaded annular suction valve body
which is supported at the region of its outer edge on an
annular surface of an insert body which is secured in
position in the pump head.

A high-pressure plunger pump of this kind is known,
for instance, from the published German patent applica-
tion DE-AS No. 26 31 217, in which the insert body is
provided with a concentrically extending row of flow
passages, the central longitudinal axis of which approxi-
mately corresponds to the angle of inclination of the
converging portion of the sleeve. The structural em-
bodiment of this known high-pressure plunger pump
had, in principle, quite successfully proven its merits in
practical applications. However, as a result of the ar-
rangement and configuration of the flow passages in the
insert body, there are obtained output-reducing flow
resistances, which stand in the way of an optimum em-
ployment of the high-pressure plunger pump. The man-
ufacture of the insert body which is provided with the
flow passages creates difficulties which are not negligi-
ble. The insert body is subjected during the operation to
alternating loads. For this reason, it is necessary to
manufacture this insert body with a high precision and
a high surface quality. Moreover, wear phenomena
occur at the region of the pressure valve or of the suc-
tion valve, such phenomena also deleteriously influenc-
ing the cost-effectivenes of the high-pressure plunger

pump.
SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to avoid the disadvantages of the prior art.

More particularly, it is an object of the present inven-
tion to provide a high-pressure plunger pump which
does not possess the drawbacks of the known pumps of
this type.. - |

It 1s yet another object of the present invention to
design the pump of the type here under consideration in
such a manner as to simultaneously reduce, while using
structurally simple expedients, both the flow resistances
at the region of the suction valve and the wear phenom-
ena at the region of the suction valve and/or the pres-
sure valve, and thus to improve the economy of the
pump as a whole. |

A concomitant object of the present invention is so to
construct the pump of the above type as to be relatively

simple in construction, inexpensive to manufacture,

easy to use, and yet reliable in operation. |

In keeping with these objects and others which will
become apparent hereafter, one feature of the present
invention resides in a high-pressure plunger pump
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which comprises a pump housing centered on an axis
and including a main body having two axially spaced
ends, and a pump head secured to one of the ends of the
main body; a plunger coaxially extending into the pump
housing; a sleeve floatingly supported on the plunger
and having two end portions one of which is closer to
the pump head than the other, converging toward the
pump head and having an axial end face; an insert body
positionally secured in the pump housing and bounding
a circumferentially extending annular suction channel
with the one end portion of the sleeve, and including an
annular shoulder having a substantially axially facing
seating surface; and pressure and suction valves coaxi-
ally arranged within the housing. The suction valve is
constructed as a plate valve including an annular suc-
tion valve member having an outer and an inner edge
region and movable between an open position and a
closed position, said outer and inner edge regions re-
spectively sealingly contact the annular shoulder of the
insert body and the axial end face of the sleeve in said -
closed position, and spring means urges the suction
valve member towards the closed position thereof.

As a result of the above-described construction of the
high-pressure plunger pump, the flow-through cross-
sectional area of the above-mentioned flow passage is
significantly increased, which has the same significance
as saying that the resistance to flow is reduced at this
region and that the effectiveness is improved. In this
context, it is particularly advantageous when the one
end portion of the sleeve has a converging external
surface and the insert body has an internal surface
which bounds the suction channel with, and extends
substantially parallel to, the external surface of the one
end portion of the sleeve.

Wear reduction at the suction valve or the pressure
valve also stands in a causal relationship with the reduc-
tion of the flow resistance at the region of the flow
passage. Therefore, it is advantageous when there is
further provided a guiding sleeve arranged in the insert
body at a predetermined reciprocation region in which
the suction valve member moves reciprocally between
its open and closed positions, the insert body being
shidingly contacted by the outer edge region of the
suction valve member during its reciprocating move-
ment. Advantageously, the guiding sleeve is of a mate-
rial having a low coefficient of friction. This feature
also contributes to the increase in the effectiveness of
the high-pressure plunger pump, as does the already
mentioned reduction of the flow resistance.

According to another advantageous facet of the pres-
ent invention, the inner and outer edge regions of the
suction valve member have respective inner and outer
contact surfaces which respectively contact the axial
end face of the sleeve and the seating surface of the
shoulder of the insert body, the inner contact surface
being offset with respect to the outer contact surface in
the axial direction of the suction valve body, and the
suction valve body having a tapered region extending
between the inner and outer contact surfaces. The ta-
pered region of the suction valve member may advanta-
geously have an arcuate outer contour. It is particularly
advantageous when the suction valve member has a
flow-through opening having a predetermined diameter
and when the suction valve member has an axial dimen-
sion substantially corresponding to the predetermined
diameter. Last but not least, it is also of advantage when
the one end portion of the sleeve has a substantially
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S-shaped configuration at the suction channel com-
mencing at the axial end face thereof which cooperates

with the suction valve member.

BRIEF DESCRIPTION OF THE DRAWING

The present invention will be described below in
more detail with reference to the accompanying draw-
ing in which:

FIG. 1is a longitudinal sectional view of a high-pres-
sure plunger pump constructed in accordance with the
present invention;

FIG. 2 is view similar to FIG. 1 but of a modified
high-pressure plunger pump construction that is partic-
ularly suited for operation at high operating pressure

and
FIG. 3 is a large scale view of a detail of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawing in detail, and first to
FIG. 1 thereof, it may be seen that it depicts a high-pres-
sure plunger pump which includes, as its matn compo-
nents, a pump housing 1, a pump head 2 which is con-
nected with the pump housing 1, a plunger 4, a suction
valve 6 and a pressure valve 7 which are arranged coax-
ially with a cylinder axis 5, as well as a sleeve 8 that is
floatingly supported on the plunger 4 and has an end
portion 9 which is closer to the pump head 2 than its
other end portion and converges toward the suction
valve 6.

The suction valve 6 is constructed as a plate valve,
including a suction valve member 10 which has an an-
nular configuration and rests, due to a force exerted
thereon by a compression spring 11, at the region of its
outer edge against a shoulder 12 of an insert body 13
which is inserted into the pump head 2. The shoulder 12
forms an annular support surface for the suction valve
member 10.

In a closing position of the suction valve 6 which is
illustrated in FIG. 1 of the drawing, an inner edge re-
gion of the suction valve member 10 is in a sealing
contact with an end face 14 of the converging end por-
tion 9 of the sleeve 8. The insert body 13 1s provided at
its side which faces the sieeve 8 with a conical bore
which is bounded by an inner surface that extends sub-
stantially parallel to the external surface of the converg-
ing end portion 9 of the sleeve 8.

Inasmuch as the diameter of the conical bore of the
insert body 13 is in each instance larger than the corre-
spondingly associated diameter of the sleeve 8, a cir-
cumferentially complete annular suction channel 15 is
formed between the internal surface bounding the coni-
cal bore of the insert body 13 and the external surface of
the converging end portion 9 of the sleeve 8.

In the construction of the plunger pump which is
illustrated in FIG. 1 of the drawing, a guiding sleeve 16
is provided in the insert body 13 at the region of move-
ment of the suction valve member 10. The guiding
sleeve 16 is preferably made of a material with a low
coefficient of friction. The suction valve member 10
slidingly engages the guiding sleeve 16 during its open-
ing and closing phase. The wear of the suction valve
member 10 at this region is considerably reduced by the
provision of this guiding sleeve 16.

Turning now to FIG. 2 of the drawing, it is to be
mentioned that it shows a modified construction of the
high-pressure plunger pump embodying the present
invention, which is similar to the construction described
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above in many respects so that the same reference nu-
merals as before will be employed to identify corre-
sponding parts, and which is designed for high working
pressures. This plunger pump includes an annular suc-
tion valve body 17 having an annular surface 18 which
rests against an annular seating surface of an insert body

19 and is offset in the longitudinal or axial direction of
the suction valve member 17 with respect to an annular

surface 20 which cooperates with the end face of the
sleeve 8. The suction valve member 17 tapers from the
annular surface 18 to the annular surface 20.

In order to keep the flow resistances when the suction
valve is open low, the tapering region of the suction
valve member 17 has an arcuate outer contour.

In the construction of the plunger pump of the pres-
ent invention which is illustrated in FIG. 2 of the draw-
ing, the structural height of the suction valve member
17 approximately corresponds to the diameter of its
flow-through bore 21.

The sleeve 8 has, commencing at its end face, an
S-shaped outer contour at the region of a suction chan-
nel 22 which is delimited by the sleeve 8 and the insert
body 19. The insert body 19 is also rounded at the re-
gion of this suction channel 22, so that the flow resis-
tances during the drawing in of the medium being
pumped into a working space 23 which is formed by the
sleeve 8 are kept low.

While the present invention has been described and
illustrated herein as embodied in certain specific con-
structions of a high-pressure plunger pump, it is not
limited to the details of such particular constructions,
since various modifications and structural changes are
possible and contemplated by the present invention.
Thus, the scope of the present invention will be deter-
mined exclusively by the appended claims.

What is claimed i1s:

1. A high-pressure plunger pump, comprising a pump
housing centered on an axis and including

a main body having two axially spaced ends, and

a pump head secured to one of said ends of said main
body;

a plunger coaxially extending in said pump housing;

a sleeve floatingly supported on said plunger and
having two end portions one of which is closer to
said pump head than the other, converging toward
said pump head and having an axial end face;

an insert body positionally secured in said pump
housing and bounding a circumferentially extend-
ing annular suction channel with said one end por-
tion of said sleeve, and including an annular shoul-
der having a substantially axially facing seating
surface;

a pressure valve and a suction valve coaxially ar-
ranged within said housing, said suction valve
being constructed as a plate valve including

an annular plate-shaped member having an outer and
an inner region and movable relative to said insert
body and said sleeve between an open position and
a closed position so that said annular plate-shaped
member forms a suction valve member while said
sleeve does not move to perform the function of a
suction valve member, said outer and inner regions
respectively sealingly contacting said annular
shoulder of said inner body and said axial end face
of said sleeve in said closed position, and

spring means urging said suction valve member
towards said closed position thereof.
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2. The plunger pump as defined in claim 1, wherein
said one end portion of said sleeve has a converging
external surface; and wherein said insert body has an
internal surface which bounds said suction channel
with, and extends substantially parallel to, said external
surface of said one end portion of said sleeve.

3. The plunger pump as defined in claim 1, wherein
said suction valve member moves reciprocally in a pre-

determined reciprocation region between said open and
closed positions thereof; and further comprising a guid-
ing sleeve arranged in said insert body at said reciproca-
tion region and slidingly contacted by said outer edge
region-of said suction valve member during the recipro-
cating movement thereof.

4. The plunger pump as defined in claim 3, wherein
said guiding sleeve is of a material hawng alow coefﬁm—
ent of friction.

5. The plunger pump as defined in claim 1, wherein

said inner and outer edge regions of said suction valve
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sald sleeve and said seating surface of said shoulder of
said insert body, said inner contact surface being offset
with respect to said outer contact surface in the axial
direction of said suction valve body, and said suction
valve body having a tapered region extending between
said inner and outer contact surfaces.

6. The plunger pump as defined in claim 5, wherein
said tapered region of said suction valve member has an

arcuate outer contour.

7. The plunger pump as defined in claim 5, wherein
said suction valve member has a flow-through opening
having a predetermined diameter; and wherein said
suction valve member has an axial dimension substan-
tially corresponding to said predetermined diameter.

8. The plunger pump as defined in claim 5, wherein
said one end portion of said sleeve has a substantially
S-shaped configuration at said suction channel com-
mencing at said axial end face thereof which cooperates

with said suction valve member.
*x * x ¥* x
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